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PREFACE

This Space Propulsion Hazards Analysis Manual was prepared by Martin
Marietta Astronantics Group, Denver, Colorado, under contract
FO4611-84-C-0003. It was sponsored jointly by the Air Force and the National
Aeronautics and Space Administration. Program management and contract
adminigtration were provided by the Air Force Astronautics Laboratory, Edwards
Air Force Base, California. Technical direction was provided principally by
both the Astronautics Laboratory and the Eastern Space and Missile Center,
Patrick Air Force Bage, Florida. The project msnager was Mr. John W.
Marshall, Air Force Astronautics Laboratory.

This manual is intended to be a source of information, methods and data
useful to hazards analysis for space propulsion and space vehicles. It is not
intended to be used as a regulatory document, nor is it to be construed as a
complete, definitive and authoritative work.

The complete Space Propulsion Hazards Analysis Manual (SPHAM) consigts of
these two volumes that are bound separately to facilitate their handling and
use as reference material:

Volume I  SPHAM Technical Chapters
Volume II SPHAM Appendices
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APPENDIX A
FOREWORD

This annotated bibliography documents are hazard analysis and fallure wode
data obtained from an extensive literature search and field survey of the
rocket propulsion and aerospace community. The acquired data provides
information on the potential hazard environment and the credible failure
scenarios assoclated with space vehicle liquid and solid propellant systemr
and subsystems. Each bibliography entry has 3 reference number, rank,
reference iderntification and reference application.

The reference number is the number assigned to the document for listing in
the bibliography.

Rank is a number from a system that ranks each document from 1 to 10,
wheve 10 is the material most relevant to the SPHAM prograa.

The reference identification is intended to provide all informatinm
necessary to obtain the document; e.g., title, author, organization, document
number, date and AD number, if available. The reference identification is
most complete for technical reports, journsl articles, seminar minutes and
conference proceedings. It is less complete for personal memoranda, viewgraph

presentations and, in some cases, material abstracted from documents without a
referaence.

The reference application includes:

1) a brief descriptioun of the document;

2) list of the hazardous materials that are discussed;

3) description of the failure scenarios;

4) type of post-accident environment that is discussed; e.g., blast,
fire, fragmentation, toxicity or acoustics;

5) methodology used for failure mode analysis (quantitative or
qualitative);

6) the location (or person) from which the reference document was
obtained, and

7)  the initials of the person that reviewed the document.

A cross-reference matrix provides a ready tool to identify the documents
that contain information on specific vehicles, hazardous materials and
post—-accident environments. Each document i3 identified by its reference
nunber that corresponds to its entry in the Annotated Bibliography. The rank
or value rating of the document is also listed. Note that this matriv
summarizes vehicles, and marks with an "X" iuformation on hazardous materials,
and post-accident c¢nvironments. Failure scenarios and methodologies are
obtained from the annotated bibliography entries themselves.
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APPENDIX A

SYMBOLS AND ABBREVIATIONS

The following symbols and abbreviations are used in the annotated
bibliography and the cross-reference matrix.

ANNOTATED BIBLIOGRAPHY

Ref No.
NA

NI

*/0
AFAL
AFRPL

A-50
DOD
DSP
DSCS
DTIC
FMEA
GIDEP

GPS
ICBM

ISPM

SPHAM

SRB
SRM
STS
TDRS

TOS

Reference Number

Not Applicable

Not Identified

Internal Audit Symbols

Alr Force Astronautics Lab
Alr Force Rocket Propulsion
Laboratory

Aerozine 50

Department of Defense
Defense Systems Program
Defense Satellite
Communications Systems
Defense Technical Information
Center

Failure Modes and Effect
Analysis

Government Industry Data
Exchange Package

Global Positioning System
Intercontinental Ballistics
Missile

International Solar Polar
Mission

Inertial Upper Stage

Joint Army Navy, NASA,

Alr Force

Johason Space Center
Kennedy Space Center

Liquid Hydrogen

Liquid Oxygen

Monomethyl Hydrazine

Manned Maneuvering Unit
Nitrogen Tetroxide
Hydrazine

National Aeronautics and
Space Administration

Orbit Transfer Vehicle
Payload Assist Moduie~Delta
Type

Radioisotrope Thermoelectric
Generator

Spave Propulsion Hazard
Analysis Manual

Solid Rocket Booster

Solid Rocket Motor

Space Transportation System
Tracking and Data Relay
Satellite

Transfer Orbit Stage

111

TRS

USAF
VAFB
WSMC

Teleoperator Retrieval
System

United States Air Force Base
Vandenberg Air Force Base
Western Space and Missile
Center

CROSS-REFERENCE MATRIX

COy
Cco
H202
LFy
LCHy
NF3
Hg
RTIG

AS0
TNT EQ
BLST
FRGMNT
TOXIC
ACOUST

Item(s) included in Document
Rank

Document

Helium

Nitrogen

Liquid Helium

Liquid Hydrogen
Liquid Oxygen

Solid 1.1 (7)

Solid 1.3 (2)
Hydrazine
Unsymmetrical Dimethyl
Hydrazine

Monomethyl Hydrazine
Nitrogen Tetroxide
Ammonia

Carbon Dioxide
Carbon Monoxide
Hydrogen Peroxide
Liquid Fluorine
Liquid Methane
Nitrogen Trifluoride
Mercury

Radioisotope
Thermoelectric Generator
Aerozine 50

INT Equivalent

Blast

Fragment

Toxicity

Acoustics
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